The survival time of germfree Swiss-Webster mice to whole-body X-irradia tion in the range of 500 to 35,000 R was compared to that of conventional Swiss Webster mice.
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The survival time of germfree Swiss-Webster mice to whole-body X-irradia tion in the range of 500 to 35,000 R was compared to that of conventional Swiss Webster mice.
The relationship between the survival time and X-ray dose administered to germfree and conventional mice shows three different straight line segments and cne curved segment, each with distinctive dose response characteristics on a log log scale. No essential difference can be recognized on the dose-response rela tions between germfree and conventional mice. However, the mean survival time of germfree mice in the X-ray dose range which causes "hemopoietic death" is 12.5 days as compared to 11.2 days for conventional mice, a difference of 1.3 days. The mean survival time of germfree mice in the so-called "gut death" range is 7.2 days as compared to 3.4 days of conventional mice, more than twice the difference. In general, the survival time of germfree mice in the zone of death caused by damage to the cell renewal system was much longer than that of conventional mice. However, the survival time of germfree mice in the so called "brain death" X-ray dose range (over 17,500 R) is reversed and is shorter than that of conventional mice. X-radation was carried out with a 260 kvp Picker therapy X-ray machine operated at 250 kR and 18 ma through a filter of 1.0 mm Al and 0.25 mm Cu (KVL 1.05 mm Cu) at a rate in air of 50-100 R/min calibrated with a Victoreen condenser r-meter. Both germfree and conventional mice were exposed dorsoventrally in a circular polyethylene restrainer designed to hold 10 mice simultaneously during irradiation in separate compartments equidistant from the center. This restrainer was contained in a sterile isolator under the X-ray source so that aseptic conditions were maintained throughout the experiments with germfree mice.
The animals were maintained for 30 days after irradiation and were observed at least four times daily or as often as every two hours when necessary.
Post mortem examination was performed in these mice. RESULTS 
AND DISCUSSION
The results of these experiments are summarized in Table I and the dose survival time curve plotted in Fig. 1 . In this figure each symbol represents a class of mice which received the same X-ray dose. The relationship between the survival time and X-ray dose administered to germfree and conventional mice shows four different segments (three straight lines and one curve) each with distinctive dose response characteristics on a log-log basis. There are two plateaus where the survival time remained constant and two zones where the survival time decreased with increasing dose in both germfree and conventional mice. No essential difference can be recognized in the dose response relations The most pronounced pathological alteration was severe hemorrhage in subcutaneous, subserosal and submucosal tissues in both germfree and convention al mice before their death. Hematocrit values of both germfree and conven tional mice sometimes dropped below 10 per cent (normal value ranges 45-50 per cent) immediately before death because of extensive hemorrhages.
The second segment (descending straight line)
In general the survival time of germfree mice is much longer than that of conventional mice in this zone. The X-ray dose ranged from 860 to 1,450 R in conventional mice, whereas it ranged from 1,050 to 2,250 R in germfree mice. The survival time in this segment decreased with increasing dose in both germfree and conventional mice. The survival time of conventional mice dropped more sharply than that of germfree mice. The difference in survival times between germfree and conventional mice therefore became larger with increasing dose and reached a maximum value of 6.1 days at the end of the conventional mouse segment (1,450 R). The first segment (first plateau) has been interpreted as the "hemopoietic death" zone, and the third segment (second plateau) has been called the "gut death"
zone.
The second segment may be the "synthetic death" zone of the "hemopoietic death" and the "gut death" . The fourth segment has been designated as the "brain death" zone.
In general, the survival time of germfree mice in the zone of death caused by damage to the cell renewal system is much longer than that of conventional mice. Especially in the "gut death" dose range, the survival time of germfree mice is approximately twice as long as that of conventional mice. From recent our studies it is thought that the prolonged survival time of germfree mice in this X-ray dose range is due to the prolonged life span of the intestinal epithelial cells. It may be that the prolonged life span of intestinal epithelial cell in germfree mice is due to the absence of microbila flora.14 As above, we also assume that the prolonged survival time of germfree mice in the "hemopoietic death" zone originates from the prolonged life span of some element of the blood. The radioresistance of germfree mice in the "hemopoietic system" is appro ximately 100 R higher than that of conventional mice.
To obtain typical acute intestinal radiation death of all mice, germfree mice require a dose 800 R higher than that needed for conventional animals.
In general, the radioresistance of the cell renewal system of germfree mice is much higher than that of conventional mice. However, the radioresistance of the central nervous system of germfree mice is probably lower than that of conventional mice.
Lastly, there is an indication of a descending curve in the area immediately before the first segment. The pathological picture is similar to that of the first segment but less severe. However, the number of animals employed in this area is too small to make any judgement at this time. Further work with larger numbers of animals is required to ascertain whether the curve is really different from that of the first segment.
